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Introduction: Daily physical activities, especially sports, always con-
tain the risk of injury, which most often occurs in the lower extremi-
ties, especially the knee joint. Knee injuries are generally caused by
direct trauma, excessive pressure, or incorrect movement techniques,
resulting in clinical symptoms such as pain, swelling, and decreased
range of motion that can interfere with daily activities. Many ath-
letes and the general public experience this problem, so proper and
fast treatment is needed. Purpose: This study aims to evaluate the
effectiveness of two massage methods, namely effriction and frirage
in treating knee injuries with a 2x2 factorial experimental design.
Method: The study sample was purposively selected and then di-
vided into four groups based on the type of massage and duration
of injury (10 days and 1 month). Two main parameters were meas-
ured: pain level using a Visual Analogue Scale (VAS) and joint range
of motion using a Goniometer. Data were analysed using SPSS
through normality, homogeneity, and Two-Way ANOVA tests to test
for differences in treatment effects. Results: The results showed that
effriction was more effective in reducing pain at 1 month (58.33%)
compared to 10 days (44.44%), while frirage was optimal in the in-
itial phase (34.92%). ROM improvement was more significant on
long-term therapy (effriction: 21.64%; frirage: 18.24%). Two-way
ANOVA analysis revealed a significant interaction between the mas-
sage method and the duration of injury (p<0.05). Conclusion: The
selection of massage technique should consider the duration of in-
jury, with effriction for long-term treatment and frirage for the acute
phase for optimal rehabilitation outcomes.
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INTRODUCTION

Humans perform physical activities every day, from light activities to strenuous activities. Exer-
cise always carries the potential risk of injury (Febrian, 2017). Exercise is not only a form of recreation
but also an important alternative to maintaining a healthy body. The development of technology in
this modern era is accompanied by a decrease in physical activity in everyday life. Many people are
starting to feel various negative impacts, such as muscle pain and other health problems, due to inac-
tive daily habits (Segaard & Sjegaard, 2017).

Environmental stresses and human factors during exercise often lead to injuries that can affect a
person’s life (Travers et al., 2022). Any physical activity, especially sports, has the potential to cause in-
juries that impact physical activity levels, psychological state, and performance (Pasaribu et al., 2022).
Sports injuries can force athletes to stop training and be traumatizing, especially if they interfere with
daily activities (Mansur et al., 2018; Ilham, 2023). Sports injury is defined as damage to the structure
and function of the body caused by physical or chemical stresses that occur during sports activities.
Sports injuries refer to any form of activity that exceeds the body’s threshold, occurring either during
training, during competition or post-competition.

Sports injuries occur due to an imbalance between the workload and the capacity of the body
tissues involved (Aldiansyah et al., 2021). The body parts that are often injured are bones, muscles,
tendons and ligaments (Festiawan, 2021). Injuries are divided into acute injuries or sudden injuries,
such as strains, sprains, and fractures, and chronic injuries or overuse syndrome, such as feeling pain.
However, they can still be used for activities. Injuries to the lower extremities, especially the knee, are
common because this part is more dominantly used in activities, which can result in limited range of
motion and pain during activities (Syarifudin & Roepajadi, 2020). Knee injuries result in limited ROM
or joint mobility, which translates into discomfort and pain during daily activities.

The knee is a part of the lower extremity that often suffers from sports injuries, which can be
caused by trauma, excessive pressure, or direct impact (Rizaldy, 2024). Knee injury is a common
musculoskeletal disorder in athletes and the general public, with symptoms such as pain, swelling,
and decreased range of motion, which can interfere with quality of life (Laily et al., 2024). Prolonged
discomfort and decreased range of motion often require comprehensive treatment to restore function
and reduce pain (Rosenow & Munk, 2021). Attempts to cure the condition of pain and decreased
range of motion may include pharmacologic and non-pharmacologic treatments. Pharmacological
treatments involve the use of medications to relieve pain in the joints, (Aldiansyah et al., 2021)muscles
or ligaments, while non-pharmacological treatments include various therapies.

Massage is one of the manipulative therapies that aim to reduce pain and increase joint motion
(Luklukaningsih et al., 2023)question and answer, free checks (tension, pulse and temperature. Massa-
ge can reduce functional discomfort caused by movement in daily activities. For athletes and workers
who perform heavy physical activities, massage can help them restore the body’s ability to perform bet-
ter (Kandupi & Wahyudi, 2021). In sports injury massage, there are effriction (effleurage and friction)
and frirage masque techniques. Effriction masque is a massage technique performed by rubbing and
pressing over the surface of the skin and underlying soft tissue. Typically, this technique is performed
with deeper pressure and focuses on specific areas that are experiencing tension or tissue adhesions.
Effriction massage aims to break down tissue and increase local blood circulation; in addition to hel-
ping reduce pain, this massage technique can also increase local blood flow and relieve muscle tension
more effectively (Arif Setiawan et al., 2024). In comparison, the frirage massage method is a lighter
and softer massage technique than effriction. Frirage is done by rubbing the skin using the palm or
fingers with a broader and more continuous movement . This technique focuses more on the surface
of the skin and superficial muscle tissue. On the other hand, the frirage technique has benefits that are
more focused on injury management, especially to reduce the degree of injury experienced, such as
muscle tension or mild strains (Graf et al., 2022)as a secondary outcome, improvement of hand func-
tion. Material and methods: The systematic review includes randomized controlled trials reporting on
physiotherapy or sports therapy interventions published prior to February 2021 in the electronic data-
bases PubMed, CINAHL and Web of Science. Following the guidelines of preferred reporting items
for systematic reviews and meta-analyses (PRISMA. Frirage massage is very effective in reducing the
degree of injury experienced by providing a relaxing effect on tense muscles and reducing inflamma-
tion in the injured area (Ernasari et al., 2023).

Based on the problems that occur at the Seger Waras Massage Clinic, Semarang City, many
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people experience complaints of knee injuries that result in pain and limited ROM. It is necessary to
make efforts by doing massages on pain and ROM recovery using a visual analogue scale (VAS) to
determine pain intensity and a goniometer to determine changes in knee ROM after pre- and post-
pain. The urgency of this study is the high prevalence of knee injuries, both in athletes and individuals
involved in physical activity, which has a significant impact on reducing quality of life, pain, and
limitations in range of motion. Although various treatment methods have been used, there is still a
need for more effective approaches to reducing pain and restoring knee function. Effriction and frira-
ge masque methods as non-pharmacological therapies have the potential to provide solutions in the
management of knee injuries.

The purpose of this study was to evaluate and compare the effect of effriction and friage massa-
ge methods on reducing pain and increasing range of motion (ROM) in knee injuries, as well as ana-
lyzing the interaction between the two massage techniques with the duration of the injury. It is hoped
that this study will provide a more comprehensive insight into the effectiveness of each method in the
context of healing knee injuries, which in turn can help in the development of more efficient strategies
for the treatment of knee injuries based on scientific evidence.

The State of the Art of this study is related to the use of effriction masque and frirage masque
techniques for the treatment of knee injuries, which have not been widely compared in the context of
pain reduction and changes in a range of motion (ROM). Some previous studies have demonstrated
the effectiveness of effriction masque in improving blood circulation and reducing muscle tension,
as well as frirage masque in reducing pain and inflammation in minor muscle injuries (Chaves et al.,
2020; Polastri et al., 2019). However, research explicitly comparing these two massage techniques in
the context of knee injuries and their effect on recovery time, such as at 10 days and 1-month injury
duration, is limited. Previous studies indicated that massage therapy can accelerate injury recovery
and decrease pain but did not investigate a specific comparison between effriction and frirage techni-
ques (Mak et al., 2024).

METHODS

The design used in this research is an experimental method with a 2x2 factorial design. This
method is used to test the effect of one or more variables on other variables. This experimental re-
search uses two groups that get different treatment formulas, namely the provision of the effriction
masque method and the frirage masque method. Each treatment was carried out for 15 minutes. The
research subjects were selected based on the initial screening of injury duration to determine the
effriction and frirage treatment groups. Participants were randomly divided into two groups, namely
effriction masque method and frirage masque method. The population in this study were patients who
visited Seger Waras Massage Clinic in Semarang City. The sample in this study were patients who had
knee injuries. Samples were taken using a purposive sampling method and filtered using inclusion and
exclusion criteria. Inclusion criteria include: a) Male, b) Experiencing knee pain, c) Mild to moderate
pain, d) Suffering from non-specific knee injuries, €) Mild swelling, f) Willing to be a sample, g) Suffe-
ring from decreased motion function and ROM limitations, h) Age 20-40 years, 1) Duration of injury
(10 days - 4 weeks) in the chronic/overuse category. Exclusion criteria include: a) Open wounds, b)
Moderate to severe swelling, ¢) Strain or sprain (grade 2 and 3), d) Still in the acute phase (1-3 days),
e) Fracture or fracture. The data analysis technique used in this study was SPSS. The testing steps
included (1) normality test, (2) homogeneity of variance test, and (3) hypothesis testing. Furthermore,
the analysis was continued using two-way ANOVA.

Pain levels were measured at the pretest and posttest using a Visual Analogue Scale (Scale 1-10)
and goniometer, as listed in Table 1.
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Table 1. Pain Indicators on VAS (Nursalam, 2015)

Pain Scale Score
No Pain 0
The patient has not complained of pain or can still tolerate 1.3
pain because it is below the excitatory threshold, without interfering with activities
The patient begins to complain and moan, with pressure on the painful area, and begins 46
to interfere with daily activities
Feeling uncomfortable, agonizing and unable to control oneself 7-10

Furthermore, to determine the percentage increase in the effect of the effriction masque method
and frirage masque on reducing pain and changing ROM in knee injuries, this study uses the percent-
age increase formula, namely:

Percentage increase = (mean different)/(mean pretest ) X 100%

RESULTS AND DISCUSSION

Statistical data analysis on the research sample of forty samples consisting of males is presented
in Table 2

Table 2. Statistical Descriptive Analysis
Group N Age Testltem Min Max Mean * Std. Dev

A1B1 Pain 4 7 54 +1,02
Pretest ROM 86 115 102,2 + 8,58
10 25,2 .
Pain 1 4 3+1,00
Posttest
ROM 115 133 121,5 +4,41
A1B2 Pain 4 8 6 +1,26
Pretest ROM 85 110  100,7 + 7,90
10 25,8 .
Pain 1 5 2,5+1,12
Posttest
ROM 110 133 122,5 +6,34
A2B1 Pain 3 8 6,3 1,55
Pretest ROM 80 110 98,5 £8,25
10 249 .
Pain 2 6 4,1 +1,22
Posttest
ROM 100 126 112,9 £7,85
A2B2 Pain 6 9 7,8 £0,98
Pretest ROM 90 115 103,6 £8,81
10 25,5 .
Pain 2 8 5,5 +1,96
Posttest

ROM 115 132 122,5 £5,26

Table 3. Frequency Distribution of Injury Causes

Factor Frequency Percentage (%)

Sports 24 60%
Occupation / Non Sport 16 40%

Total 40 100%

11
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Frequency of Injury Causes
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Figure 1. Frequency of Causes of Knee Injuries
The descriptive statistics table showed that 60% (24 samples) of the total reported sports activi-

ties caused injuries, while 40% (16 samples) were caused by work or non-sport activities. This distri-

bution indicates that sports activities were the leading cause of injury in the observed sample, with a
higher proportion compared to injuries related to work or daily activities.

Table 4. Percentage Improvement of Effriction Treatment

10 Days 1 Month
Pretest posttest Percentage Pretest Posttest Percentage
Pain 5,4 3 44,44% 6 2,5 58,33%

ROM  102,2 123,7 21,02% 100,7 122,5 21,64%

Based on the results of the study, the percentage of improvement in the effriction masase met-
hod for the 10-day group obtained data on pain improvement of 44.44% and ROM of 21.02%. While
the percentage of improvement in the 1 Month group obtained pain data of 58.33% and ROM of
21.64%.

Table 5. Percentage improvement of Frirage Treatment

10 Days 1 Month
Pretest posttest  Percentage Pretest Posttest Percentage
Pain 6,3 4,1 34,92% 7,8 5,5 29,48%
ROM 98,5 112,9 14,61% 103,6 122,5 18,24%

Based on the results of the study, the percentage of improvement in the Frirage massage method
for the 10-day group obtained data on pain improvement of 34.92% and ROM of 14.61%. While the
percentage of improvement in the 1 Month group obtained pain data of 29.48% and ROM of 18.24%.

Table 6. Pain Interaction

Tests of Between-Subjects Effects

Variables Mean Square  Sig.

Masage Method 42.025 .000
Duration of Injury 2.025 .334
Masage Method*Length of Injury 9.025 .046

The table above shows that the massage method has a significant effect on reducing pain in knee
injuries (p = 0.000), while the duration of injury itself has no statistical effect (p = 0.334). However,

there was a significant interaction between massage method and duration of injury (p = 0.046), which
means that the effectiveness of massage method depends on the duration of injury.

12
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Table 7. ROM interaction
Tests of Between-Subjects Effects

Variables Mean Square  Sig.

Masage Method 319.225 .009
Duration of Injury 198.025 .035
Masage Method*Length of Injury 319.225 .009

Based on the results of the Tests of Between-Subjects Effects analysis on the dependent variable
Knee Injury ROM Change, it was found that the massage method had a significant effect on increa-
sing range of motion (p = 0.009). Duration of injury also had a significant effect (p = 0.035), indicating
that duration of injury (acute/chronic) can affect rehabilitation outcomes. There was a significant
interaction between massage method and duration of injury (p = 0.009), confirming that the effective-
ness of massage techniques depends on the duration of injury.

The discussion of this study’s results provides further interpretation of the data analysis’s pre-
sented results.

1. Effect of Effriction Masque Method on Pain Reduction and ROM Changes in Injuries

Data analysis in Table 4 shows a significant difference in the effectiveness of the intervention
between the 10-day and 1-month periods. In the 10-day intervention group, there was a 44.44% reduc-
tion in pain, while in the 1-month group, the reduction reached 58.33%. These results indicate that
the effriction intervention showed higher effectiveness in reducing pain intensity when applied over a
more extended period. On the other hand, Range of Motion (ROM) improvement showed consistent
results with an increase of 21.02% at 10 days and 21.64% at 1 month, with no significant difference
between periods.

The effriction massage method significantly reduces pain by breaking down tissue adhesions
and increasing local blood circulation, which in turn accelerates the healing process (Sadeghnia et
al., 2023). Several previous studies have also proven that transverse friction techniques are effective in
reducing pain in acute musculoskeletal cases (Khan et al., 2024). This technique works multifactori-
ally through increased tissue perfusion, decreased muscle tone, and other mechanisms that play a role
in reducing pain (Chaves et al., 2020). Based on this evidence, it can be concluded that effriction is an
effective therapeutic modality to treat pain while restoring function in musculoskeletal injuries.

This study found that the effriction technique resulted in a steady increase in range of motion
(ROM), with gains of 21.02% in 10 days and 21.64% in 1 month, proving its effectiveness in impro-
ving mobility in a relatively short period. This technique directly stimulates soft tissue and increases
joint flexibility, which positively impacts ROM expansion (Hassan et al., 2016). These findings rein-
force previous evidence that comprehensive massage therapy can increase cervical ROM, decrease
trapezius muscle tone, reduce pain, and improve disability and quality of life in patients with neck
injuries (Kang & Kim, 2022).

This study proved that friction therapy for one month achieved more significant pain reduction
than the 10-day intervention. Both intervention periods resulted in equivalent ROM improvement.
The findings recommend one-month therapy for targeted pain reduction and 10-day therapy for mo-
bility improvement. The results of this study allow clinicians to develop a more targeted and efficient
rehabilitation program based on the specific needs of the patient.

2. Effect of Frirage Massage Method on Pain Reduction and ROM Changes in Injuries

Based on Table 5, there is a significant difference in the effectiveness of the frirage method bet-
ween the 10-day and 1-month periods. In the 10 days, the frirage method showed a decrease in pain of
34.92%, indicating that this technique is quite effective in reducing pain in the short term. The frirage
massage technique is better used or applied to acute injuries such as acute pegging injuries Utomo
(2019). After 1 month of injury, the pain reduction decreased slightly to 29.48%, suggesting that the
effect of frirage in reducing pain may be more optimal in the early phase. Frirage technique can reduce
pain (Naffza & Anggita, 2024).

The results showed that the increase in Range of Motion (ROM) reached a more significant
value in the 1-month intervention (18.24%) compared to the 10 days (14.61%). This data is in line
with the findings of Mustaqim et al., (2022), which explain that the frirage technique can increase
soft tissue flexibility and progressively reduce muscle tone, resulting in optimal ROM improvement in

13
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long-term therapy.

This study revealed that the effectiveness of frirage intervention varied based on the length of
injury. In the early phase (10 days), the technique was more effective in reducing pain intensity, while
at a longer time (1 month), it showed superiority in improving mobility through increased ROM. This
phenomenon can be understood through Frirage’s mechanism of action, which is: (1) it is fast in mo-
dulating acute pain through neurophysiological mechanisms, and (2) it takes longer to induce tissue
structural changes that support ROM improvement.

3. Interaction Between Effriction Masque And Frirage Masque With Time Of Injury 10 Days
And 1 Month On Pain Reduction In Injury

Based on statistical data analysis, it can be concluded that the independent variables have diffe-
rent effects on reducing pain in knee injuries. The massage method was shown to have a highly signi-
ficant impact in reducing pain, with an F value of 42.025 and a significance level of 0.000 (p<0.05).
This shows that the selection of appropriate massage techniques plays a crucial role in the manage-
ment of knee pain. Massage therapy is effective in the management of knee pain (Akbar et al., 2025).
The duration of injury did not show a statistically significant effect (F=2.025; p=0.334), indicating
that the duration of injury factor is not directly related to the effectiveness of pain reduction. However,
there was a significant interaction between massage method and length of injury (F=9.025; p=0.046),
which revealed that the efficacy of massage therapy may vary depending on whether the injury is acu-
te or chronic. These findings confirm the importance of a customized therapeutic approach based not
only on the massage technique used but also on the duration of the patient’s injury to achieve optimal
results.

4. Interaction between Effriction Masque and Frirage Masque with Time of Injury 10 Days and 1
Month on ROM Changes in Knee Injuries

Based on the results obtained, several significant findings regarding factors that influence chan-
ges in Range of Motion (ROM) in knee injuries were revealed. First, the variable of the massage
method showed a statistically significant effect on ROM improvement (Mean Square = 319.225; p
= 0.009), indicating that massage intervention provides a meaningful therapeutic effect in improving
knee joint mobility. Secondly, the duration of injury variable also has a significant impact (Mean
Square = 198.025; p = 0.035), indicating that the duration of injury is an essential factor to consider
in the rehabilitation process. This finding revealed a positive correlation between the length of injury
and the degree of ROM change achieved.

The interaction between the Massage Method and Length of Injury also showed a significant
effect, with a Mean Square value of 319.225 and a significance level of 0.009 (p < 0.05). This indicates
that the length of injury may influence the effectiveness of the massage method in increasing ROM, or
conversely, the length of injury may influence the response to a particular massage method.

Overall, these results suggest that massage method and length of injury are significant factors
in improving ROM in knee injuries. In addition, the interaction between these two variables confirms
that the combination of massage method and duration of injury has an essential influence on changes
in ROM. These findings highlight that selecting an appropriate massage method is a crucial factor in
rehabilitation, the duration of injury needs to be an essential consideration in devising therapy pro-
tocols, and a comprehensive therapeutic approach should consider the interaction between various
factors that influence rehabilitation outcomes.

CONCLUSION

This study proved that effriction and frirage massaging methods significantly affected pain
reduction and increased range of motion (ROM) in knee injuries, with different effectiveness based
on the duration of the injury. Effriction massage was more optimal in reducing pain, especially in the
1-month intervention (58.33% reduction), while frirage was more effective in the early phase (10 days)
with a 34.92% reduction in pain. Meanwhile, ROM improvement was more significant on long-term
therapy for both techniques, with effriction showing consistency (21.02%-21.64%) and frirage reach-
ing 18.24% after 1 month. The significant interaction between the massage method and length of
injury (p<0.05) indicates that technique selection should be tailored to the characteristics of the injury
(acute/chronic). These findings confirm the importance of a personalized rehabilitation approach,
taking into account the combination of massage techniques and injury duration for optimal results
while providing a scientific basis for the development of more effective therapy protocols.
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